. The morphologies and electrochemical performance of the reported references for microsized LTO materials: (I) this work; and (II~IX) reference 1~8. where R is the gas constant, T is the absolute temperature, A is the surface area of the electrode, n is the number of electrons transferred in the half-reaction for the redox couple, F is the Faraday constant, and C is the concentration of lithium ions. C was 0.014 mol cm -3 , which was calculated according to the reference. [10] The lithium ion insertion mechanisms of Li 4/3 Ti 5/3 O 4 is given by:
Since the EIS was measured at a half discharge state, and thus, Li 4/3 Ti 5/3 O 4 is half lithiated state. Then, C is given:
where M is the molar mass, M (Li 4/3+1/2 Ti 5/3 O 4 ) =156.5 g mol -1 ; and ρ is the tap density of the electrode, ρ~1.27 g cm -3 . Thereby, C=0.014 mol cm -3 , and σ is the Warburg factor, which relates to Z′ according to Equation (4) . σ can be obtained from the slope of the lines between Z′ and ω -1/2 as shown in Figure 6b .
D Li values for LTO-P and LTO-P-N electrodes after 3 cycles at 0.1C were calculated using Equations (1) and (4), and the simulation results of Figure 6b are shown in Table S2 . 
